jjVi 


Jdijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -StujjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^ AojU^JCI CjLaSjoIIj 


AuSajISja]) Jl^VI Sj^ — \ 

^Uoa]| juc4 ^ - \ 
^ \-\-\ 

j jail! ^_jLla31 ^Ij— jt A— alS (JJLill <J_jLuoj ^jlCCLoij (1) 

^_3 qj-Sjj ^j! jJajltj c_jL£^ 11 J-lil <L_juoj£ CjIaA *n\1 ^jLaaj 

Cc.1 ^x-jl jCxaIIj cLjLac^JIj jlc.1 ^_3 L <& 4_ijuo1j La] JJiiil (JjLojj 

(jSljjll ^-3 jl ^ljU^aI! <_ja jljCVI (J-U ^alxlall Jij Cc.1 ^jJ3Ja11 

J (Escalators) ^p^aII ^JXuJl ^ La£ aJjU J (Dumb waiter) cjj£1 I J 
A-£^Ha 1I CjLLiuJlj 4 q x^ajV I La£ A-jks) j) (Ramps) Aj£jV^\1 

.(Moving walks) 

IxoiJJj ^»Lai3l AjCJjl ^1\ lJ£J\ CC>1 ^uolkuj 

.Ajjlplill ^jLiaII ^3 <aIx! 1 Cc.1 x^)A — 

. A-u£joiH ^LaII Jic.1 x^)A — 

. A, jjUdJU3jp]| w5 j1 J^qII ^3 CC»l kS\A 

. ^3 Cc.1 — 

. <Jaxj jl Sjj^pkA Ia] Cc.1 UJ^ U’ L)^i5 ( L ^ J ) 

^Vi \1 CjIAjlaj Cx-j^aAll ClA n^La C1 l)IjL£ 4<-1ij1^11 <j_a Cx-x^aH qj £l n 

(JjV AjjI^aII cJij 

£ ^ja) (JLpJl ^)a AjjIjJa ^Lc^a^a 4-1ijI£J1 CjUjSUH ^jJ 3J (Cl)) 

fiCA l^iljA^J 4-1 ijI£H (jjj ^JJJUJ <CjjL£11 <C^>juo ^ic, IjIaJC.1 a 

.(^jLouIIj (JUaJl 

4 U inlji IajjjAj ^j-j ^jL^a cijli ajLL (jj.3 4 HjIIaII j-aj (cj) 

.AjjI^aII (J3l 3 Cl n^k (Jijuol Jij ^)AJ tClj^A lAjjCj Ajj£Ia 

ajC-3 jLi iJLi^Jl ^jl^j SjUall (jij-3 (JLjl^JI jjj^ cCc. (^) 

fiC-A ^-3 ^LJajll ^-ajujJj tl^Jjl^A ^3 ^ja Sjliall A jajoaj^J ^aCL ^-3^)11 

t (Single-wrap traction machine ) Ailll <JUJI 

"JJ^JI ^SS (s) Sj-SJI C5 —i Cl^- *b-£Jl 0) (^ -^ ) U^J 

.(Traction sheave) "jaJ I (t) (Deflector sheave) 




jjVi 


Jdijj Jajj-ujj (Jj*sia\\ ^ -StujjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^UaII ^ Aojb^iJI CjLaSjallj <I£L^j2il 


^-Ic» qa <L<olS S^fb C5^ ^ jiLo (l_j) ( ^ — ^ ) clh^ (^) 

*^)£j ci>^’ 'iy* ^ (idle sheave) (S) 

c3^' 42Lr>L cr^ c3^J ‘4Jj'j^' J£ C5- 5 ) r 5 ( S ) * 6 J^' cP) ( T ) J-^' 

^aUaj J3 q^Jj 4 ^ I ) A \ joUJ 4»£JjIa l^jb (l_J 6 1) ( ^ — ^ ) cJ^-^ 4 IiiaII 

liSj 6<illl <Lpl_^J aJI^JI ^-0 jj£I Ajoi Sj 5 (Double-wrap) <illl 4 -jj1jj <jj£L21 

.<j 11 jl 11 CjIc^)juJ 1 Cl)li ClAjjf^iil ^ <Ljiall &J1A 


1:1 1:1 Roping 2:1 Roping 


Roping double 


double 


J \. 


0) 

1:1 Roping 



w 

2:1 Roping 


^-Lla]| J*\ *U£ ,j-a 4 jj£Lg 


^ jj^bb *b£j^ A* *sia\\ 4 Jj£La 


J^Luxbl ljIjLlS) j Jb^Jt CjLojjj ;| 1-1 J JLui 


^21 S^fLj AjjSLo (jfllj A^joUJ Jjkill Ai^)ia (j) (^ — ^) (J^bi (^) 

l) (jjfAll ^Ua2l ^-AJLaII ^jjAj J djLii^La 4-^)0 

.^Iiiiitl AAjL IjjSj 2* 1j«S (^ 6 L_J 6 

CjIcj-juJI ^Vi juaj : Y Ajuouj J 3 jUMl ^IJaj (_^.) (^ — ^ ) cJ^-^ (^) 

4_i3 ^A^HjojJj cijjjVih A-jJaiklAll SjAjill cs\j (^/^ ^ ^ <^2] Y.Q (j^a) 4^51x11 
A bVi\l 4 -I^a^JI Cl)li JlC.1 k^x^W 1 jJajl jujJ LaS C_)l 1 a£Lq 

. A ^q^blt CjIc^)ju21j 
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Jdijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -SLAjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^ AojU^AJI CjLaSjallj A£L*Aj2il 


<i^*j (»a) ( ) ~ ) ) JfLjai ^-3 Qi ) a\\ ^LlaiH ^3 ^)xJI S^Jj 4-i^L* (jj£i (i) 

^jLjuJI ^3 ^Uxill IIa ^IAxILujI (jiLoJj \\\ jaiJ <LjIa <JLlx 1I A_i3 yj^Jj ^jjJulb 

(jjL£ aJja^Ij Cj \/ ^( ^Jlx CIjIcj-juoj jj£ 1_3 JjjIjJx ) * CjL A»jjIaVIj A-uS-jaiH 

Y * * * 

^AxLuoJ <J1±1 ]jIa ^lillj AjaUxll 3uiil£ill CljLllSjlill ^ l~xx a ^3 jut XTO,a\t cAI^xa (^)) 

Motor ) aJjaj (j->a (Jj-Sjj a_ojaxa <j-^a ^ILxll Sj jg joa ^Llq 

• (Y-^ ) J^> ^ ^cjJaj-o jA L£ (generator 

^)-ixJA ^aUjuoa ^)1_JJ *^l>ll aI^a^ c^I^xa CIjLc.ja'n a <jx» LjA A-jJalxluoV I (J SaJ ( j| 

• (Static converters) AjSjjtLuoj AjIjuxa ^LVudj S^LaVI <jaj£xaj AajSII 
ji (jj£i u' (Geared machines) o^jjlll caL jaJI CjLjSIa ^3 c j£aj (<ja) 

Axj^xaII Ax^jjoj ^lc< IaI a*ic> 1 A^All ^ ^ * j O * * La A£^)jui jAj Sjuxx^a SjA3 

^)a*i xx ) a ^)l_nj jl AA^Aia ^)Ljjj c^jj *sa\1 <J-axj (jl U Sajj J_jjxj Ajuoijj 

. (AAjUaII jlllll J^A ^3 ^AXJjULj) 


^iux4ii ajjU^aIi Sjjiii y — ^ ^ 

c_a^Lxj) Jut x.toa\I CljljjSlA SjA 3 ^ic- ^Lu AjjJ)JI Ac.1 iaa" AjjILaII SjAiill AWn (l) 

.(jljAVI (jUj CALlaIj AIijISJI S^Ljalj Ajj^Jj C_j|^jVI (Jux juuI AaJ^UI SjAjall 

A-jJalxlall ClAc^juJI CjIa CjI luJault AA^Ia!! j L illi <JjIa CjI£^xa1I ^AVi jujJ (l_j) 

^jSaJ IaS 6^JJUC^)juo jl SA^Ij Ax^Jjuo CjL Qj£jj (Lj^ * . V^ 4 * . U (2 (jJJ U) 

CjL jl (Variable speed) yuxj^a CjIcj-juo CjL AApA jLjj c!jI£^a ^GVi 
(VVVF) jjjj-uilA <-jLaj CjL J (Variable voltage) >^*11^ 
aoL^a ^ gjjll 11 a ^a^JLuojj (Variable voltage, variable frequency) 

V^ ( .j. t^lY.Y ^jjj 1^jjA 3 ^j|pj CAl£j^AJj A£.Ljaull Ac-L^xa ^Jxxaj l_)1^)1I 
(jjAjj ^jjojjJj CjL CljLiiSlAJ ACr L^ xaII CjIjLj (^ — ^) l!j^-^ rj* ^-1 

.^JJJ 


aC'Lu^aII AjjIaa : ( \ — \ ) 

LH (jjAjj ^jjj jjj ljIj ljLL£Ia! ^IaAHujaII 
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Jdijj Jajj-uuj (JjasiaW Jjjjiaii ^ -StujjVI Jalill 

(^a^uflall JLaC-l : JjVI M>aN) <^JLa]| ^ Aojb^iJI CjLaSjallj <I£L^j2il 



iUiiui 


t^lpaV' 

(4_L_u ^ 


m 

(?) 

4_L£Ia]| 

4 ,>><w ^ 

^J| A, 

JajuojJ-Q 

t * - r* 

jjiiij 

) - *.\0 

is - ^ 

cj'i 

4 )o x tijiiA 

d !»■> t L\^p \ /\ 




Y - > 

00—^0 

OJJJ 

aJIc. 

4-Jlc. 


AW a jjc. 

jjnij 

Y < 

0 * < 

<jjA? 








>ji 


<Aj-2±a \\ l_£x-a (J^-JUJJ 4 _jjjjj£J1 CIjIAjl-o A JJ-IaJl ClA-±i£j!i]l A-2kjJ (<*—)) 

(Jj3L_joij A x>ilj A-jlj lA-^ bbli C_>\ )f\y ^5 1 c. (Jj x^a^k llj ^x-j^oaII 

C1)Ic^)-juj ^) J-lxllI ^aLuOaII jLulL JaxJ ^JJ0J^)J (jjAj djLllSUi ^l^kj-juol (j^Aj ( < ^ J ) 

^ *w Sj -u£Ji A— l ^^ilj |^_1 a 0 * ij-A cijLolijjVI cbli ^L-uJI jj*S 1 

G £yj& c^jj *sa\ 1 SjAij ^ ^ cJ-^ di V Ax^^juiJj p O * * * 

.CjIj.c^ U* J] 
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Aoijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -StujjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^ AojL^iJI CjLaSjallj <I£L^j2il 



j)\ yi^V'j ^*s vil' 


AI^Q -lil^^a 


CAli£La]| (_5 jjjola 


Ly*jj^ oj^i ^jj£La 
j)Vii 


^\ -\ Cli!}lA£ 
‘Lal^llj -laJl ^JjtLa 


<j jl jaSI (^Jaj 


(Jtia. (Jflj 4 J jljx C 1 j!}IA£ 


(J? JJU (_£ jIuLA 


a£j^J! JjVa 


^llaiill £-ULa <Lal£ 



^Uiljt^ll 


SJC.IS 


^IjA — 
4 _j jl Jjdl 1 ClAjtgi 


j5La]| <JjVa t-iiaLa 

^iLaiill ^-ULa 
L_jIj]| (JjuAba 
<-jU 1 I dilablc- 


o^bl£ 


4 _lLa^. 


jLaVl <iU 


(jLaVI aIjjuj 


J 


QM ij jSlI AJ^Iaj ljU ^L a : ( Y — ^ Jlxi 



jjVi 


Jdijj Jajj-ujj (Jj*sia\\ JjjAali ^ -SLAjVI JalAI 

(^a^uflall JLaC-l : JjVI ^ AojL^AJI AjLaSjoIIj 


jl CAlAC-L^all ^Jc-1 CAIAjSIaII A_3^)C< ^_3 ^aJl AAIAjSIa ^jl ^Jj AALjaV^ 
m/c ) caIAj^Ia ^_sjx- ^jAx. ^ajoij CA yA-^ ^Uaj a ^ jj AAli ^jjA-JL A_i^c» ^^.3 
SAc-L^all (j)j 3 caIa^aII 4 -iSjj LaIj dAii£La Ai^o Aj a^jj V$ (room less 

.Sjjullj lA 

JfLjuij (jjoj^All A.^ajAc. A_Jlc< A£*j_juo CAIa A jj£Ia] ^Aj^<A (\* — ) ^ JfLjai (j-iJJ 

• CKiJ^ CAIa Ax AAjSIaI ^A^aj ( £ — ^ 

AI^^Ja^) ^ * * jYV C> ^jik^joill CAIa jljiaVI A_i£Ij AjjjjIAII CAI£^a11 ^Vu/i 
. AAjdll CAIjj £a ^^juoJj^j^Jjj^J a \ 1 jl CAIaaIaII ^A ^Vi\ 1 ^allaJ x»a 
< ij3AiyAil ^ ^ * SA^Jj <cj_juo CAIa jlj-LVI <jjjj1A]1 CAI£^a 11 ^AaAjaA 

. Axj^oaII Ax^juo AjAVl\ (J*jJA\ ^aliaj ^A^JjujJj A^JIj AAjdll ^Jxa ^UaJ £A 

cAUilj L-Jj U^a\I ^jaJl (J 3 C 5 -jH cAUj L^jIj Ax A-Jj\3*>a\1 6 jA-HI L_fl^xj (a) 

&AAc* ^»JJ (JAjlaII £A <Jj\3*>a\1 SjAaII fiAA L_±juolijjj <i5l£^n Jc. 

• JjAaaII Jiuoill 

(^iIa. (JjAjlaII JxjoJI 

<>jM 

jjfc (<A]^ (jjJlJj <X>ja^ a\1 Ax*j_juj £_a lyAjia L-Jj U^a\ 1 cAlj *s a\1 £jA_3 l_J 

. aasIIj jUVI ^aAjIj 

^lllA <Jja^JI CAAlSj A-IaISJI aJja^JI aIaLu) ^ O ♦ ♦ C5“^ SAoL^all ^Hia3 

^\ JaJ ^_3 A_jj1^a 11 (jj ^j9 ^ 1 * * I^^Iaj_ju1aj A IijISJI (jjjj p ^ * * 

i|>^£ ^ Y ♦ ♦ ^ l$Al JA^. C_L^aJj S AO L^alt ^JJJ L IjjLuoa ^ I ^ ^llxAll 

aJaIUI A-Jja^J 1 ^j_a Ja-33 * j] ja V i ^ 1 c. Iaa juoa tAjj ^k^\l A-JL^Jl oA_A 

. A.! ^a^. SaIjj X ) * cAUa liLjaA LL jja jl 1 a jx ks\ 

Clj/ ^ V.l Ax ^)_ joj AAc- ^ ^ O ♦ ♦ Cj 3 ^ *^Ac. L j^s A-JjDaAll SjA-ill ^jLs cAUaJj 

. CA j Ax^)juj Aio x3^)l Aaj^UI SjAaII cAUj ^ja ^)iSl 
^Uaj ^-3 CAlj .tAl (J-£J ^gll j^aaAll aJAII (jLiJ ^ IxllxaA ^-juoj (^ — ^ ) cJ^-^ 

.^jjojjj (jjAj jl ^)jojjAj CAISj^a ^A^AjuoJ Ac.1 k^x^W 


.cAI — L-Jj\j^\l <A1 ^a11 SjA 3 


—LjuJULU c 1 ^ 





Jdijj Jajj-ujj Jjjjiaii ^ jLujjVI JAiJ! 

(^a^uflall JLaC-l : JjVI M>aN) AojL^iJI CjLaSjallj <I£L^j2il 


(Jjjla j\ J^iuta jlu t^j^) ^ J^' 4 -“£'-* \(t-\) p&j Jlui 
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Jdijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -SLAjVI JolAI 

(^a^uflall JLaC-l : JjVI M>aN) ^ AojL^AJI CjLaSjallj 


SjAil) AiLjJaVlj JVilt <^-3 dll £il^V I ^^Jc, L-llxIlllj dl^) -sxill ^ajJL (^ ) 
.AjjjlS Jfll AjjlLl^ll dlj^nall SjA3 (JfLuolt (jdJJj ^)adl <^UI 
dlj xi A jAjm! 4_aj^U 1 dlj -sxi j aJ ja A-c* ja~\a Sja_s (j! 3a *s^Lj 

.4jjA3 <ja l Y * ^Ijad ^5-Sc.t 

1 g ic. ^jjojjull caIa ciA-1a£1a 1I 4-lla* ^_3 j_j£ 1 dll £j^V 1 j>^ (V) 

. <UlaJl &aa ^3 dlj^^ll (jjS^ 4^jjojj!ill Aajac- caIa^^IaI! 
<£ja^a ^UxUjujVI ^aJd) jadl dlj_^A ^3-9 ^JJjfLil] ^Vl ^AVud ^aJ IS] 
LalHa (^ _ ^ ) C-l^du ^-3 SAjljJt ^dill <ja£J ^alAadjuol ^j^aj^ 4^a1^a11 j dlj^nall 
(jt 3a Oljj 4 Ag ^11 JdXdA 4dA*dlt jAj^aA ^IaVi jujIj JjldJ ^ J dJjja^A cjl 

^jjojI (JdadU ^jLojJal ^)j£l CdljA3J CdlS^A (jjjldad AoL^aAll ^JuL^a ^aJax a 

cA|;Aaj ^ CAt£ja>A ^al^kluol J] ^Ajj Ua < (Rapid acceleration) 4idjl£ll 

. AIjaII j dlj^nall As^j A ^al^l^JjUjl <11^. ^)A 
CAl AladA (jj^J dUS Jj ^)_aJl dljja*A e-Ad AdC. ^)dSl ^)l_nll ^l^Cdl (jjilJ 

Laa <_JI*J1 (J jaViII d_fljjJa Cl 1 V*i Adllc. aJ ja j dlj ^k^ll 4 _C- ja^a ^j-a SjCJall 
^Jj ^Ajd Laa C^AJall J-aLla ^paLiaJl £a 4 jla^lll ^Lijjl ^Jj (_£ Ajd 

. S-ldJ^SJt £Jjj3 A^JJU) ^JA CALAjC- dlVLuOAl! Jj^Vl 

IdLuiLu L^j 3 ^Vvll ^dJ (jl lu'L CoL^aAll ^ja A-C^a^a Cj-Slj ^3 JjJaSJ 

,^,lj L-llla A\\\]\ Lpl CoU^aAll £dAJ 

jjja l^ddj ^.Aj ^3 ^kldll ^jaj (jjfLa ^jt Slc»|^A dllS (JaC» AiC» C-dad 

• Cb'L^Alld Ac.1 jk^a^ll ^aUaJ Jji lCuJ Jaj^l^ (j£> CoJ dlli V d lia. J Ia^. 
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Jdijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -StujjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^ AojL^iJI CjLaSjallj <I£L^j2il 


yitjlt Sj^ll 

JAxIIa ^ ^'. W^w'l j -kaJ - 

UMV sj* jU 


; ^>aJI Llll^a-o 

;AjKII S*liUI 

0j\ 3 Jjo1a]| 


^IjA / cil^)a-A 4x. jA^k A - 


0 L^JJ^ UJ^ 



/A * A jajujjlLdl 6$.li£il 


ZH * (J^J^ ^l^klLujU 



j| 3 ) 


\ * 

1 


:iaa 


jI_2_Aj 


^)aJI Ajj^Lg aJ L a. ^3 djl j ^ 1 * ks 
^jjj jjfi-* ^>aJI Ak^La AiLa. ^ Cj| j Y A * 


1 


CHJJ^ UJ^ ^ * 




0\ 


JS'b^alt ^Usu . j .d J£J iii]) ^UJ ^ujj :(s— ^ 

LHJ> j' lHJJ^ 

<j-A Ja-33 X ® j-a. AJ^^a. ^_3 qjJLj k^.1^11 ^jL-j^a-<Jl ^jl C-Jjj^jl-cJI <j-A 

Ale, 3 lij AJli lilj jlj^VI Ajc. liklj Cliijll jj£jj ^jJI 

^-JU^aJ LjjI 1 g K 1 g \aC> (J1 a*W 1 (jl_3 4^-1 ia 11 <J_klj A^.ja'n aII ^_3 ^j-jLi^ 11 
Group demand ) <x> ja^aN l-lILII J_aUla a_aj 3 ^j_A ^ jJalj La£ 

.(1 - ^) JSoi ^ j^l (factor 
CjlloL^a jljjl AiC- SjAallj Ax^juJI AJC^LaJl (l — clh^ 

:Jti* 

A-jau^k ^ 'N^s ^ V ^ ♦ <J ja^i. J ^jjlj^ll ^Ac, (jL£ lij (^ _ ^ ) cJ^ko ^>3 

. j.ci] VI Sjl3 ^a. ci^)a*A ^tlaj AAijlS <j£ jU iCLlj^Y Ax^juoJ 

^aJI Sj.13 (jj^ dill jj * . 1 V jJb Ax. ja*n a\\ L-lHall <JaIxa jli (JjAaJI <^}aj 
. j. ^ Y * = * .IVxYlXO *C5^ 4 rLj^-v ^\1 ^3 ClA£j^ a\\ Aj]a ^» \\\ 

^IJaJ <-a.tia>J L-a jlfl XA. ^-A klj-o j U£]l c^il£ lili 

= jA ^-LlaII ^3 Jic-L^oaII 

U . 

.j.A )o* = 

♦ . A 

.A_1j1jj^ 11 ^ ^J^XJ ^aUaj ^ fijlA jsl I^J L_L^J 

^LuoaI] AiUalt LjUiSal^ V— ^ — ) 
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Jdijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -StujjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^ AojL^iJI CjLaSjallj 


^_3 lA\ 1 ^ ^ 1 IxliU <Laj^U 1 ^_A c^S-Jj^J ^_3 <£l^j_jauJl A-SUall (jj-^ 

^.3 6 ^ j WaW AJUall liLja-o A *nj u Sail jJaII Sjj^Jl A_i 3 Iaj 

A^^ILuoaII A-SUall IaI . 1 ,Kj j iilyaai]l ACj»ai_« ^aJI i^ 3 ^i-a Ac. ■" 

^5-1] Lgaalc-j (Potential energy) <*-^j AiaUa AJaL^aj ^A Lgal^j Aiul£3l 
AaLa^ill ojA^ll SjI*j_jjoI |»lJaj Jjayla (j-C 1 £jl£^)j A iul£ll JajaA «.Lijl (_£j_aJI laj 

. ^c-UaaAll ( Jaj ^ ^. iVi i nol l (System regenerative braking ) Saljlall 

ijx- (j S<a.«ti U-^_J (j, 3->«a*i ^Uaj CliLjjfLal A-UJj&dl ac-LafUl (l — ) ) <_j5Lja 

.^Uaill ^ AiUall «£**U M 1 L ^ sUa*JI CabUI 




(jjj C jII CjI jjliilU S^pS 


JjVI uUI 


±jk jj JajjJij * ■ gj (jdva jV igjinrtM Jj&l) ^ jUjjVI JjIjJI 

(^ A.^-.tl JLac-i : JjStl «fl) (jjUJI ^ ^ojUij^SJ] Cjl_u£jaJlj CSX±^ jll] 


82 

75 

67 

60 

52 

45 

37.5 

30 

22.5 
15 

7.5 
0 



JJ& dl j.^jLSJb S j j-uj 

4iHL* (jiUS CjV j-a^ 


■ V / u - * - 


:Jti* 

4_JjfLa ^ ^ <JUoUJ C 3^ull L_J^1 _jujIj S>lALa JlC.1 ^-3 

: I C_Lud^l l (IaJ ^ y <C^)judJ ^k£ Wo ♦ l^la <j£ <S (jjLi£ 

.Sjjilt cl ^.Uul ciiliiSUill Aijc. S^JjJIaJI — 

^jIaLaj A-ijjxl ^l^kJ-juolj Ijj^-joi <SA^LouJI A-SUall 4-UJjjlill A qKMl — 

.A£»Luo . j Ig jW * .Y ) 

: J-aJI 

^3 ^j^CLuolj C-Sj-O j ^kX^\l Ax>j <Q *N SjjAII ClASjl ^.IjjI ^ ^ 

AjsLlII X o * ^a <Ul^> ^aj qa / o ♦ <Ul_^ 

(J *ic> J_^xB ^.aj ^Ic^j-juoI jU ^Uc 4 d i ajjl (j-* 

.<3aS 1 L_jjal jtilkl jA Cl)|pill XV * jIcIaj 



jjVi ^aa\ 


Jdijj Jajj-ujj Jjjjiaii ^ jLujjVI JAiJ! 

(^a^uflall JLaC-l : JjVI M>aN) Aojb^iJI CjbaSjallj <I£L^j2il 


'/ ® V 9 cJ ^_lc< ^ O"^ ^ * j-aJl ^ 

A-LolSJl 4 ^jq\l Q -A l ^ * (jLl^-JalJ (j-lSj *S*q \1 (jl jLiioLij idiijll 

AJnjlfH] Aiji c*15i ^Jcj 

jLJUi! ^) cjIj.^ n = $j±J 

X A % Sf liS jLu&Lj (jjjLuJI 

r\ 

£ 0 = I A^J)4V4 tilj^4 SjJ$ 

•>•3 

.j.iil = 4>« 

♦ .A 

= Al ja I 1^3^-all 4£-ja^ a ^3 Asill 

= 3 S3 XY * ^ (_]'» - : "'M a^_li3 XV. ^ (_]_^<taJI ^j__ a X^ * X . _j. til £® 

.j.^i ®.iv 

4£-Luj. _j. til ®.*IV = AisUa ^3l£j 
— ^aJI til^_a ^3 Asall 

= A_33 XY * X Jjj, unit y-is X° * X J-aaJI <j-a X^ * X .J. lil ri 

.j.tii r.Y£ 
Aelu. .j.HWYl A3lL^3l£j 
SAtl^i /cilj.H A.^ ^ = r.0£ + 0.1V = AiuHU 43 Uall 

^Ll 4£-Lui . j. til £ £ . ® ® = A.^ ) XO = d]| Ac. l_L<a ® AAjlI AJiUall c-j xlSl ■» 
4_sUal 4_jSlHa 333 4_sUa CllLlHLall 4_3^C- (_J_i.lA ^3 i_ij^i. Lgjl*jjl 

A^Jal 13 j-n. diLi^Lall 4_3^C- 4 _Jj£J C. 11 - uj Hi<a “HUaJ j ^J^ia (_j^3 

«. I t & jj£j j_aV 1 ^ 1 11 Lj A3 (_jl_ii.V I ^j^~* * j ^3j 43jill ^jli. oj^iJI 

• 4ijxll oAA 

(jlj J-a *- 1 1 g x J<a^ Igjl t ; 'n^ 4 1 —iA CAllHUll (jjj ^jjLis J-ala-a ^A~s'l >>n V 
(HoaJl 4jli^>lll 4-aaall L-lLotaJ Vj ^aAaHuiJ Vj 4jo^lj3 a^l^aJI 

.Ja33 


u/> 





jjVi 


Juijj Jajj-ujj (Jj*sia\\ JjAali ^ -StujjVI JAiil 

(^a^uflall JLaC-l : JjVI ^juto-A ^ LjjL^AI AtuaSjallj <I£L^j2il 


^lAklLuoVI L-Jj-UaAlt <j^d3 ^C-L^a-all Ijj^-A AjaUall <il£j L_jLua^. Alx 

^jLa L_AjliLa ^ \\* ^£-3 A jabll (jl-S I A] (JLIaII (Jjjuuo <^-1x 3 ioaLlabll 

(jjSj La LAlx jlAa ^Ax <JjxAa 1I Aljj^aij 
AxLuo Y b Adi l ^IaAILuoI 

Xv* - 


■ 1 .^ 1 n, l 


C 5 ^' C> 


Ax Luj Y b Adi 

\ w 

Ax* Luo *1 bAdl ^IaAUjujI c> * - 

Ax* Luj ) £ b Adi ^1 aAILuj! i> * _ 

.4£.^aa-all ^jj-<a3l (.j- 0 XVY.® 4 1*» i iijlLa *Caj3 ^ Ja«J (Jja-taJI I JAj 

= IxojJ AjjSLo AH^Lua-dll AiUall (jjfij 
AxLuo Y £ x ^Kll ASill xXrY.o 
AxU Y £x. j.cil (r.Y£ + o.lV)x,.rYo = 

AAijIS/^jj/Ax^I^ j. = 

Ajj^aII AilSdll jj£j ^Uaj 
AxLuo a 1 ^ ^ 


l^-ii^ * . Y ^ 
Ax* Luo .^. 


X JJlAj f Jj Y O 




< 1 ij 1 £ j ^Au j IgjW V 1 £.A 1 — 

A\ j 1 ^ uYi.nr = 

Ax* (Aj^jXuoj^jIj^ ^jjjjSJI ^lAiAluol Alx 

JJL c£Ha£j <x*j-d^dll b^j-^Ldll bjA^ll AAj ^j-j iA-l^ j <Aj ~\a\\ 

A^Lua^l AJUall <il£j jli t^lli ^ixj Aaj^La Aj Ajj^Iill ^Jj WV I 

^Akj uol A 11^. q X XYo ^ lj l ) * q * A aaA ^jAaiAAA 

&j 1 aLg ^^Auo ^) 3 j ^-lx ^JJj Ajj&I iAj 2 ±a 1\ 

j^iY uY£.rYr 


4 a^ £rvA.rv£ = 


l Y ^ x 


<luo 




Aj£j]jjAi^J) JgrU/Q^lt £ — ^ — ^ 

jl L^jl9jj 4-lijlflll aJLjuoL LliA Ij^jIjjAjA c^lj ,Vij ^jui£-dJ Aj-j^oaII 1a^ — 

A jl ^)jjLila jl l }\ vv\ ^Ln^l t^llxA V ^Uajj 1^ x>aq^j 



jjVi <-AJi 


djj Jajj-uuj (_gj^4^ Jjiil ^uLui ^ jLuujVI Jdil 

(fu*y4ttl JUc-1 : JjVI .iWaN) {jjlfail ljLu£j1!Ij <l£L^j2il 


a )^j xxij *&■ Vi \\ j (JjLujj ^jj-Sjj 4_jjI*J1 l_jI£j!1 jic>1 

<J\^. LpLj^ajSjj Ij-Joall^ Col_j^a-<dl IaA (J * *vj Laa S.^ 3 * xi ^)-iC«j 

\ o <Lxij^a ^JC» dliLauJ LS~^) ^ dtcj-juiJ 4djl£Jl t^ij^j 

A K Aa (J!lqj V 4 -IijISJI (JLjujI A II dljj^IajaiVI S^)i^ CdlS lij <j^aLkj ^]j!La 

. <JjLax-a 

ciltd Cl 1 i^n ^ililjjj.Y Jg 11 Ax x.rOx>\\ A ijUoxall dl y (V-l) J£_^ (jj-jJ 

• l — U^l ul^ 1 O'® yj^jljU V<! 1' ^JJ Cl LJ^ll £9cl 4jljJa<a 


JiA 

& 

-') 

: (V 


Lfljl * ud (JjjU£ jJ Qid 


AddCjj LJJJ (j\j^ 



^■‘nX V 0 * 4 t Jj AN 4 * t \ \ < 


v lj| j^bu 

fl.V :^U3jl ^y-aSi 


^ a < ac, <c. 


V 0 * 4 J$aAi (_jI£j 4jjjl£j Jjya 

f A £li2jV * .rve ^ 


jjVi t-AJi 


Jdijj Jajj-ujj Jjjjiali ^ jLujjVI JAiJ! 

(^a^uflall JLaC-l : JjVI M>aN) Aojb^iJI CjbaSjallj <I£L^j2il 


L ^ n x*n3 4A-X3J^a11 <Jj*_juu1I 4 Al£j \\ ix 4 j juUJ^)1I L_Jj_J*J1 

JjxjouI Sj*l3J tilja*-a Jut x.rO^\l l^A ^VWj AjjI^aII JSj L-jLiC- 

. Ijjl^a. SJjlLa A^^lLouJl <51Jall qj^jj Cj ujll 

: Jlla 

ciy^> * . 1 Y o Ax^judj ^ V £ * 6jl^Lo Ijjj tilja^j ^^iLiijjJuA Jut k^a 

<Jlul£ lili 4. j. til V * Sj*J3 <Ji ujll <auJaAl til^a^ ^lj ^Iju 

(Jjit-jaull AjUudJ <jl jLuoljj 4^'jJUuoVI <^-3 ^aLjl 1 SJUll ^jj/<JlAc» LuO ^ * (J^UtJ 

lAW )j 4 ^£-3^11 fiL^jl ^_3 Ja-33 J-^xJ tilj ^.a\\ X^ * ^-A 4-jjlxll 

: jjSj 

= ^jJ j 'a£1^1 jouiII AjjUall 


<C.Luo . a. til ^ * = 


<C.Luj. j. til/lg jW x 


X ^LoLuo ^ % X Xl * X 


XAY s*li£ 


— lj 


A^Uall AjalSj 

4£»Lud. til ^ ) * 


1 


tilj ~s xn j5^-1I ^jLxII A* ^.ro^ll Ajjg judlt A qKMlj A xnqll 6*1_A A-jjlLoj 

JjxjouII A il£j ^lijjl 4 AaiA^I Y ) 1 . Y S ClljlSj 

Jut k^x^W ^3 AjjI^aII Jj^kj Jut k^x^W <lLa. ^3 




jjVi 


Joijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -StujjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^ AojL^JCI CjLaSjallj <I£L^j2il 


i o-\-\ 

Sjxn juia Ai-j^aJ A-iaJl (JL-aa.VI J-ij AxJjujj jL-aVjj jjSjlL fiAA ^jJ3J — 

. jUaljl Cl )]jia jjJlJj <Cjjuj Clc. 

jj ^ Jj djj ^ * • *"l j Clj^^ % * ^ ^ \\ jjJCjjaiJ >qx \\ S^Lc- aAJb 

<LjaL<dl t^lSi C_fl^Lk ^3 ^jJaikixdl AxjjuJlj Sjjill djjjia ^.UjI AJUl 

. lA£J\ \\ j£Luu* 4_J1 jl11 AxjjuJI JiLoj C* n^k Laj-ac. 
ciLSij SJL^lj <Jak3 jljc, j^lLo Y * CjLolijjVI CjVL^ ^LuJl djjzCj ^j_j - 

<JJjl£ ciSj^Cj Jjj 4-LaUJj]! cilj^Cill 4 CjjI£ JJj*iL ^j 3J JlaJj ^I^VujAj 

j--a ^r jJaJJ L-a£j ^Jj Laa 1 Ig vn jujJj ^jAJI 

.(A-^ ) 



^llaj ^Lj^t fl^A\ :(A-^ ) f&j Jixi 

Jjla ^ A j y a 0 jjj La dslPlijjiU 4-!a2u ^Jp! 


SjjuSla dslS^puo c^IIjA jj£dS ^^LuJl 1 ^ \n Jib AiLauJ ^liSjl Schj <Ula> — 

djLolijj^U d)L£j^^\l ciijjA-a ^Y — ) ^ JjA-a* jj_jjj Jj_Ja ^ \c> 




jjVi 


Jdijj Jajj-ujj (Jj*sia\\ Jjjjiaii ^ -StujjVI Jolill 

(^a^uflall JLaC-l : JjVI M>aN) ^UaII ^ Aojb^iJI CjLaSjallj <I£L^j2il 


dll A-^ll 1 -iLa-lladj Lo-juoj ( ^ — ^ ) ^ dajJj ( ^J-juJI Lldlaj 4 qVi'sx^t 

ajj ^1^11 ^xL-JuJl (J |jJ La Ic. ciLj^pdll C1)1 A-^j £_JjjJ ^xi-J 1 ajj ^*1^11 

.L_Jj11ia1I ^Ujj^U AjjjjjJall 

L_Ln j^aJj tSjjj-iiAll C1)1 a_^ 11 ji ^ai-juJI <Jjx_ju)J 4 idl>Q JaJ ^ * — ^ d ^jJ-JJj 

. ^L^pdll AjjjI£ cJ^ 3 C5^ SjS <xUI cJ^ 3 dilSj's^lt 


Adjadail fttlyiM :(Y-^) fSj Jj^ 



* 

(f^) fidl (j^ajc. 

..1 Jj ..£o 

..1 JJ ..£o <> 


V.o 

V.o 


n.o 

> * 

.Ixlj 

^lijl 

^Lolll 4_A.ldj 
^I^Jjoll AlC- 

^r.o 

V * 


\ * 

r* 

cji£j^« r 


j ±i j»J 



££Lal ^ ljISj^a ^IdkiuAj CjjJl^JI c£Ljaa]| ^Usu Jdui 

fl ^jLj^£Jt iiLjaa]) ^lui J|j2aI 4£H^a 




















jjVi 


Jdijj Jajj-uuj (Jj*sia\\ Jj£]| Jjjjiaii j -StujjVI Jalill 



Jilit ASLula ^UjjL jSj J^P Aj Ji^lL Ajj)j£j Cj)i ^ jj ^Uau JLui 

^ * u^jS' cr^j4^' 


ASjVuti ^J^LuoIi AjjL^jSJI bj±hl\ LjUlkld 

. JjjAI ♦ jl ^ * Jlic. jl^laVI 4-JJ^ 4_il^ C-)1 £j ~sxn ^xDLuJl Sjbj ^_JJ 

V CljLolijjl ^LuJl A^^klLauJl ClA£^-<dl Cj ^ l!j^-^ u^j 

l.£ (jc» ^jjj 


ASjViati ^4 A^Vunati CjISjv4^ A^JjaUI Zj±kl\ :(f— ^) 


SjjS 

^liijVi 

4£>juA\ 

^luJl <j*bjP 

M 

(f) 

m 

(H 

r.vo 

£.Yo 

fA 

0 

1 

* 

0 . * * 

o.Y 

L 

rA 

0 

1 


0 . * * 

o.Y * 

* .£0 - 


V.o 

n.£ * 

* .£0 - 


> > .Y 

V.l * 

..1 JJ * . £© <>- 





















jjVi 


jAA Jajj-ujj (Jj*sia\\ JjjAali ^ -StujjVI JAAI 

(^a^uflall JLaC-l : JjVI ^ AojL^iJI AjLAjoIIj A£AiAj2il 


A_^.lj (J AjLA (j-A ^xDLjoJ £ (j-A ^aAX 4_J ^ kS\ jaII (j_A J 

.(Single electric feeder) 

<j-A IaAAx« (jt-S 1 a^ a ^ \\a\ £_ia^ A jAxAj 1 x>J V (V ) 

Axa 11 

A jAxAII CA-jJaljl li] JjLju jJ <-£jVia\1 ^£>1_juJ 1 JJaj (^) 

• A-iSalj WV 1 ^aL^oaI! qa ^LA\ AjAxj ^)aVI ^ ilJ-Vn 4 <jajaxJ1 

tijjj^ Aiij SjAill ^j-a X £ * ^Jlj-^. <jl SIxJaj cAjj *\a\1 ^3^0 1 >J (£) 

Saj^a!) ^jj £ j 3 . j. Al v -° e;Aij cAjj ^ a\I (jl£ Ia] JtiAl cJj j is^*^ 

^3 4Aa 

^oLoj/l-j.^. j ).V 0 . ~ (mo.Y x #J .^1 V.ox*.£) 


(Moving walks and ramps) 4£jaA-4JI CjJ. Wuti j ^ ^ ^ 

^ x\Ay\ JfLA ^-3 LijujJj Li33l jl Ja33 l_J33l La| Jilll Ac^L^oaII ^j-a lAA JjJU — 

<Jl^. ^-3 <_2kjA ) & j jSl x^a^k\l 4-Jl^. ^—3 dA_2kjA & Cy^ A-jjj ^ (J ) a ^ 4jl_juA) 

. (<£jV*ia\1 CAJa^AaII 

aJaVI JAj jl LljoJj A_xjaVI AALjjC<j AjiVI JiJ AAjjl J^a \1 ^_3 ^-jAll IaA ^AAAjuij — 
g. 1 j xj>iV \ JiLj ^_3 LjAsjI ^A^Hjoij US j AJ^j^iaII ? aJ!vLjudll ^IaAAjuj! vSa j V A3 jjill 

L-LjuoIjj V d-Li^. JjJjIall SAAjua Jij-jouII CALxasA ^^.3 1 Aajl ^AAAjuA j ^ 

jl 4 (AjIjjI xxia\I ^jj_j CAbjH Aa]1 CALjjju aJ- 3^1 JUiAl <-£jV^\l 

.^AjlaII SAj^k^All (AjJLluJI ^)UaJj| (^SIaI 

^j-a ^jAl I Iaa Alj^Ail cjI£j^a!I caJas caIaLij aja^A Iaa V — 

. SjAill ^ijXA ^3 ^ L_I^Jj i Jiill JjLuoj 

CAJUiaII A-^l ^-3 CAJ-aaII <_jjIjj dLAuiII <-S^pAa jSl ( ) ) ~ ) ) JS - jA ^ljj — 

^-3 cjj cjj ^kAj 1 £ *1 a J»£ ^)1aAj ^ JjJaJj ^-jAaa J-£J ^jAaj-JU 

.^jjALjaliA ^jjAlsAl 




jjVi lAA\ 


Jdijj Jajj-ujj Jjjjiaii ^ jLujjVI JAiJ! 

(^a^uflall JLaC-l : JjVI M>aN) Aojb^iJI CjbaSjallj <I£L^j2il 




